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(54) Monolith supporting structure for use in catalytic converter 

(57) For resiliency and safely supporting a monolith 
(4) in a housing (3), a supporting structure is proposed. 
An annular seat structure (9) is defined in the housing. 
An annular resilient washer (21) is made of wire mesh 
and is put on the annular seat structure for supporting 
thereon a circular peripheral edge (4a) of the monolith. 
A biasing structure biases the monolith toward the 
annular resilient washer to compress the washer. The 
washer has a generally rectangular cross section and 
has a chamfered surface around a circular outer surface 
thereof. The chamfered surface is positioned radially 
outside the circular peripheral edge of the monolith. 
With this, even when compressed by the monolith, the 
washer is prevented from producing a biasing force for 
pulling the circular peripheral edge of the monolith radi- 
ally outward, and thus, damage of the edge is sup- 
pressed. 
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Description 

BACKGROUND OF THE INVENTION 
5 L Field of the Invention 

[0001] Die present invention relates in general to catalytic converters of a type having a catalyst-coated honey- 
comb grid, called a monolith, in the housing of the converter, and more particularly to structures for safely supporting 
the monolith in the housing. More specifically, the present invention is concerned with holders by which the monolith is 
10 resiliency and safely held in the housing. 

2. Description of the Prior Art 

[0002] In recent cars, a catalytic converter is installed in an exhaust system of the engine to reduce exhaust emis- 
15 sions. Usually, the converter has a heat-resistant metal housing in which a catalyst-coated honeycomb grid, called mon- 
olith, is held through resilient holders or the like. 

[0003] One of such conventional catalytic converters is shown in Japanese Patent First Provisional Publication 7- 
31 7537, which uses wire mesh members as the resilient holders. That is, in the converter, a cylindrical structure made 
of wire mesh is installed between the monolith and housing to resiliently hold the monolith in a radial direction, and two 
20 annular washers made of wire mesh are disposed on front and rear ends of the monolith to resiliently hold the monolith 
in an axial direction. However, due to fragility inevitably possessed by the monolith, particularly by circular peripheral 
edges of the monolith, safety holding of the same in the housing has been very difficult even when the above-mentioned 
resilient holders are practically used. 

25 SUMMARY OF THE INVENTION 

[0004] It is therefore an object of the present invention to provide a monolith supporting structure for resiliently and 
safely supporting a monolith in a housing of the converter. 

[0005] According to a first aspect of the present invention, there is provided a monolith supporting structure for use 
30 in a catalytic converter having a monolith held in a housing. The structure comprises an annular seat structure defined 
by the housing; an annular resilient washer made of wire mesh, the washer being put on the annular seat structure for 
supporting thereon a circular peripheral edge of the monolith; and a biasing structure for biasing the monolith toward 
the annular resilient washer thereby to compress the latter by a certain degree. The washer has a generally rectangular 
cross section and has a chamfered surface around a circular outer surface thereof. The chamfered surface is positioned 
35 radially outside the circular peripheral edge of the monolith. 

[0006] According to a second aspect of the present invention, there is provided a monolith supporting structure for 
use in a catalytic converter having a monolith held in a housing. In this structure, the washer has a first surface put on 
the annular seat structure and a second surface for directly supporting thereon the circular peripheral edge of the mon- 
olith, and the washer has a generally rectangular cross section and has a chamfered surface around a circular inner 
40 surface thereof, so that a width of the second surface of the annular resilient washer is smaller than that of the first sur- 
face of the washer. 

[0007] According to a third aspect of the present invention, there is provided a monolith supporting structure for use 
in a catalytic converter having a monolith held in a housing. In this structure, the washer comprises an outer portion 
located radially outside the circular peripheral edge of the monolith and an inner portion located radially inside the cir- 
45 cular peripheral edge, and the outer portion of the washer produces no swelled portion, that would surround the circular 
peripheral edge, even when compressed by the monolith. 

[0008] According to a fourth aspect of the present invention, there is provided a monolith supporting structure for 
use in a catalytic converter having a monolith held in a housing. In this structure, the washer has a generally rectangular 
cross section and has first and second chamfered surfaces around circular outer and inner surfaces thereof, so that a 
so width of the second surface of the annular resilient washer is smaller than that of the first surface of the washer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] 

55 

Fig. 1 is a sectional view of a catalytic converter to which a monolith supporting structure of the present invention 
is practically applied; 

Fig. 2 is an enlarged view of the part indicated by an arrow "ll" of Fig. 1 ; 



2 



i 



EP 1 036 920 A2 

Fig. 3 is an enlarged sectional view of a resilient washer and a cap used in the present invention, showing a condi- 
tion wherein no stress is applied to the resilient washer; 

Fig. 4 is an enlarged sectional view of a modification of the resilient washer, which is usable in the present inven- 
tion; 

5 Figs. 5A, 5B and 5C are illustrations showing compressed conditions of various resilient washers, which are 
assumed when a monolith is supported by the resilient washers; 

Fig. 6 is a graph showing a rate of damage occurrence with respect to an overlapped degree; 
Figs. 7A and 7B are illustrations showing the manner of a resilient washer assumed when the washer is kept in rel- 
atively lower temperature and high temperature respectively, the resilient washer having no part corresponding to 
w a second chamfered surface; 

Figs. 8A and 8B are illustrations showing the manner of another resilient washer assumed when the washer is kept 
in relatively low temperature and high temperature respectively, the washer having a part corresponding to the sec- 
ond chamfered surface; 

Fig. 9 is a graph showing a correlation between an out-of-centering of the upper surface of a resilient washer to the 
15 lower surface and a rate of damage occurrence of a monolith; 

Fig. 10 is a sectional view of a resilient washer having a most preferable shape; and 

Fig. 1 1 is a graph showing a rate of damage occurrence with respect to the width of a contacting surface of a resil- 
ient washer. 

20 DETAILED DESCRIPTION OF THE INVENTION 

[001 0] In the following, the present invention will be described in detail with reference to accompanying drawings. 
[0011] For ease of understanding, directional terms, such as, upper, lower, right, left, upward etc., are used in the 
description. However, it is to be noted that such terms are to be understood with respect to only drawing or drawings on 
25 which the corresponding parts or portions are illustrated. 

[0012] Referring to Fig. 1 , there is shown in section a catalytic converter 1 to which the present invention is practi- 
cally applied. The catalytic converter 1 shown is connected to an outlet port of an exhaust manifold 2 of an internal com- 
bustion engine mounted on a motor vehicle. 

[001 3] Within a casing constituted by an annular flange 5 provided around the outlet port of the exhaust manifold 2 
30 and a cylindrical container 3 of the catalytic converter 1, there is installed a cylindrical monolith 4 that is made of a 
ceramic. Usually, the thickness of cell wall of the monolith 4 is about several mils, and thus, the monolith 4 is fragile. In 
fact, even a cylindrical wall, viz., the outermost layer of the monolith 4 has a thickness only several times as long as the 
cell wall. The cylindrical container 3 has at its upper portion an annular flange 1 1 which is secured to the annular flange 
5 through bolts (not shown). 

35 [0014] As shown, the cylindrical container 3 comprises a cylindrical major portion 8 which contains therein the mon- 
olith 4 and a cone-shaped outlet portion 7 which has a flange 6 at the leading end thereof. Although not shown in the 
drawing, a front end of an exhaust tube is connected to the flange 6 through bolts to communicate the interior of the 
container 3 with that of the exhaust tube. 

[001 5] As is well seen from Fig. 1 , the inner wall of the container 3 is formed, at a junction portion between the cylin- 
40 drical major portion 8 and the cone-shaped outlet portion 7, with an annular step 9 for holding a lower peripheral edge 
of the cylindrical monolith 4 through an after-mentioned lower holder "LH". Similar to this, the inner wall of the flange 5 
of the exhaust manifold 2 is formed, at a portion facing the interior of the cylindrical major portion 8, with an annular step 
10 for holding a upper peripheral edge of the cylindrical monolith 4 through an after-mentioned upper holder "UH". 
[0016] The internal diameter of the container 3 is slightly larger than the outer diameter of the cylindrical monolith 
45 4, so that there is defined therebetween a cylindrical space. 

[001 7J Within this cylindrical space, there is interposed a cylindrical cushioning supporter 15 by which the cylindri- 
cal monolith 4 is resiliently held in a radial direction. The cushioning supporter 15 is of a cylindrical mat made of a cor- 
rugated wire mesh. 

[0018] As is seen from Fig. 1 , the axial length of the cushioning supporter 15 is smaller than that of the monolith 4, 
so so that there are defined two cylindrical spaces "US" and "LS" around upper and lower portions of the monolith 4. 
[0019] Wrthin the lower cylindrical space "LS W , there is disposed a cushioning mat 16 made of non-combustible fib- 
ers. The map 1 6 is crammed in the space "LS" to achieve a sealing between the outer surface of the monolith 4 and the 
inner surface of the major portion 8 of the container 3. That is, with provision of the mat 16. flowing of exhaust gas 
through the cushioning supporter 15 is appropriately suppressed. 
55 [0020] Since the lower and upper holders "LH" and "UH" are substantially the same in construction, detailed expla- 
nation on them will be directed to only the lower holder "LH n . 

[0021 ] As is seen from Figs. 1 and 2, the lower holder "LH" comprises an annular resilient washer 21 and an annu- 
lar metal cap 22 on which the washer 21 is put. The cap 22 is made of a ferrrtic stainless steel having a very small ther- 
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mal expansion, such as SUS430 (Japanese Industrial Standard) or the like. 

[0022] As is seen from Fig. 2, the cap 22 comprises an annular base wall 23, an inner cylindrical wall 24 raised from 
an inner periphery of the base wall 23 and an outer cylindrical wall 25 raised from an outer periphery of the base wall 
23. Thus, the cap 22 has a generally U-shaped cross section. 

5 [0023] As shown, upon assembly, the inner and outer cylindrical walls 24 and 25 of the cap 22 are positioned inside 
and outside an outer periphery 4a of the lower end of the cylindrical monolith 4 (viz., a lower peripheral edge 4a of the 
monolith 4), respectively. The outer cylindrical wall 25 thus partially laps the outer surface of the monolith 4. The height 
of the inner cylindrical wall 24 is smaller than that of the resilient washer 21, so that undesired abutment of the lower 
end of the monolith 4 against the top of the inner cylindrical wall 24 is prevented even if a marked stress is applied to 

10 the monolith 4 in a direction to compress the resilient washer 21 under cruising of an associated motor vehicle. 

[0024] The resilient washer 21 is of an annular structure made of a braided wire mesh. More specifically, for pro- 
ducing the resilient washer 21 , the braised wire mesh is pressed in pressing dies to have a given shape. As is seen from 
the drawings, the resilient washer 21 is concentrically put in the cap 22. Upon proper mounting in the container 3, the 
resilient washer 21 has a radially outer portion positioned outside the lower peripheral edge 4a of the cylindrical mon- 

15 olith 4 and a radially inner portion positioned inside the lower peripheral edge 4a of the monolith 4. 

[0025] As has been mentioned hereinabove, the upper holder "UH" is substantially the same in construction as the 
above-mentioned lower holder "LH". That is, as is seen from Fig. 1, the upper holder "UH" comprises an annular resil- 
ient washer 21 and an annular metal cap 22 in which the washer 21 is coaxially put. In the upper holder "UH" however, 
the annular base portion of the cap 22 contacts an annular flat wall (no numeral) defined by the annular step 10, and 

20 the resilient washer 21 resiltently holds and presses an upper peripheral edge of the cylindrical monolith 4, as shown. 
[0026] As will be understood from Fig. 1, when the annular flange 11 of the cylindrical container 3 is properly 
secured to the annular flange 5 through bolts, the upper and lower holders "UH" and "LH" are resiliency compressed by 
a given degree. 

[0027] As will become apparent as the description proceeds, when the upper and lower holders "UH" and "LH" are 
25 compressed by the given degree at a normal temperature, each resilient washer 21 contacts the outer cylindrical wall 
25 of the cap 22 while keeping a certain but small space between an inner cylindrical surface of the washer 21 and the 
inner cylindrical wall 24 of the cap 22, as will be understood from Fig. 2. That is, the space is provided for accommodat- 
ing an expanded part of the cap 22 that appears when the cap 22 is heated under usage of the catalytic converter 1 . 
[0028] Fig. 3 shows a sectional view of the lower holder "LH" under a condition wherein no stress is applied thereto. 
30 As shown, under this non-stressed condition, the resilient washer 21 of the lower holder "LH" has a generally rectangu- 
lar cross section, and is shaped to comprise a base surface 21a, a top surface 21b, an outer surface 21c and an inner 
surface 21 d. Between the top surface 21b and the outer surface 21c, there is provided a first chamfered surface 31 , and 
between the top surface 21b and the inner surface 21d, there is provided a second chamfered surface 32. It is to be 
noted that the first chamfered surface 31 is positioned outside of the tower peripheral edge 4a of the cylindrical monolith 
35 4. More specifically, an outer periphery 21 e of the top surface 21b is mated with the lower peripheral edge 4a of the 
monolith 4, as shown. 

[0029] That is, under the non-stressed condition of the lower holder "LH", the following relationships are established 
at the same time: 

40 L1 > L2; L1 < L3; H1 > H2 ; H1 < H3; L1 £ H1; L2 £ H2; LO < HO (1) 

wherein: 

L1 : radial length of first chambered surface 31 , 
45 12: radial length of second chamfered surface 32, 

L3: radial length of the top surface 21b, 

H1 : axial length of first chamfered surface 31 , 

H2: axial length of second chamfered surface 32, 

H3 : axial length of outer surface 2 1 c, 
so L0: thickness of resilient washer 21, 

HO: height of resilient washer 21 . 

[0030] In the illustrated embodiment, L0 is about 6 mm, L1 is about 2 mm, L2 is about 1 mm, L3 is about 3 mm, HO 
is about 7.1 mm, H1 is about 3 mm, H2 is about 1 .5 mm and H3 is about 4. 1 mm, and the diameter of the wire for the 
55 wire mesh of the resilient washer 21 is not larger than 0.15 mm. The plate thickness of the cap 22 is about 0.6 mm. 
[0031] Furthermore, under the non-stressed condition of the lower holder "LH", there is defined a clearance of 
about 0.1 mm between the outer cylindrical wall 25 of the cap 22 and the outer surface 21c of the washer 21 , and there 
is defined a clearance of about 1.2 mm between the inner cylindrical wall 24 of the cap 22 and the inner surface 21 d 
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of the washer 21. 

[0032] It is now to be noted that the upper holder "UP" has substantially the same dimensional relation as that pos- 
sessed by the lower holder "LH\ 

[0033] When, as is seen from Fig. 1 , the cylindrical monolith 4 is properly installed in the cylindrical housing 3, the 

5 lower and upper holders "LH" and "UIT are pressed in the axial direction as has been mentioned hereinabove. Thus, 
the resilient washer 21 of each holder "LH" or "(JIT is compressed by a certain degree, thereby resiliency holding the 
monolith 4 in the housing 3. In the illustrated embodiment, the resilient washer 21 is subjected to a compression of 
about 50% or less. That is, due to the compression, the height of the resilient washer 21 is reduced to about 4.3 mm. 
With this, an upper tapered portion of the resilient washer 21 (see Fig. 3), that is defined by the top surface 21 b and first 

10 and second chamfered surfaces 31 and 32, is mainly compressed. 

[0034] It is to be noted that this type of compression brings about a smoothed axial force application to the lower 
peripheral edge 4a of the cylindrical monolith 4. It is further to be noted that due to provision of the first chamfered sur- 
face 31, even when compressed, the lower resilient washers 21 is prevented from forming a swelled part that would be 
lapped around the lower peripheral edge 4a of the monolith 4. Furthermore, due to provision of the second chamfered 

is surface 32, even when the resilient washer 21 is compressed, there is produced no biasing force that would bias the 
peripheral edge 4a of the monolith 4 radially outward. Furthermore, due to provision of the space between the inner 
cylindrical wall 24 of the cap 22 and the inner surface 21d of the resilient washer 21 , a radially outward shifting of the 
wall 24 due to a thermal expansion of the cap 22 does not bias the washer 21 radially outward. It is to be noted that 
these phenomena are also expected from the upper holder "UIT. 

20 [0035] With these advantageous phenomena provided by the unique arrangement of the present invention, the 
lower and upper peripheral edges 4a of the cylindrical monolith 4 are assuredly protected from damage. 
[0036] If desired, the following relationships may be used in the present invention. 
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L1 > L2; L1 < L3; H1 > H2; H1 < H3; L1 <; H1; L2 <; H2; LO £ HO (2) 



[0037] Fig. 4 shows a modification 21 ' of the resilient washer 21 . In this modification 21 the first and second cham- 
fered surfaces 3V and 32' are shaped convex, each having a radius of curvature "R1" or "R2". Preferably, the radius 
"RV is larger than the radius "R2". 

[0038] In order to establish the present invention, various tests have been carried out by the inventors, which will 
30 be described in the following. 

[0039] Figs. 5A, 5B and 5C show results of one test applied to three, viz., first, second and third resilient washers 
51 A, 51 B and 51 C. The third washer 51 C had a chamfered surface corresponding to the above-mentioned first cham- 
fered surface 31 (see Fig. 3) employed in the present invention. 

[0040] In the test, each resilient washer 51 A, 51 B or 51 C was compressed by the lower peripheral edge 53 of the 
35 monolith 52 by such a degree as to appropriately support the monolith 52. As shown, in the first washer 51 A of Fig. 5A, 
there was produced an upwardly swelled up part 51 Aa that surrounded the lower peripheral edge 53 of the monolith 52, 
and in the second and third washers 51 B and 51 C of Figs. 5B and 5C, there was produced no part that was swelled up. 
For ease of understanding, the non-swelled up parts of the second and third washers 51 B and 51 C are denoted by ref- 
erences 51Baand 51 Ca. 

40 [0041] Thus, if a distance between the top of the swelled up (or non-swelled up) part 51 Aa, 51 Ba or 51 Ca of the 
washer 51 A, 51 B or 51 C and the lower peripheral edge 53 of the monolith 52 is represented by Overlapped Degree 
"OD", the following inequality is given to each washer 51 A, 51 B or 51 C: 
[0042] In the first resilient washer 51 A; 

45 OD > 0 (3) 

[0043] In the second resilient washer 51 B: 

OD = 0 (4) 



[0044] In the third resilient washer 51 C: 



OD < 0 (5) 



55 [0045] For finding the correlation between the Overlapped Degree "OD" and a rate of damage occurrence at the 
lower peripheral edge 53 of the monolith 52, several tests were applied to the first, second and third resilient washers 
51 A, 51 Band 51 C. 

[0046] Fig. 6 is a graph showing the results of the tests. As is seen from this graph, when the Overlapped Degree 
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"OD" exceeds 0 (zero), the rate of damage occurrence becomes very high. 

[0047] The inventors have revealed that, as will be seen from Fig. 5A. such high damage rate is caused by an out- 
wardly biasing force that would be produced under the lower peripheral edge 53 of the monolith 52 when the first resil- 
ient washer 51 A is compressed to such a degree as to produce the upwardly swelled up part 51 Aa. That is. the 
5 outwardly biasing force pulls the lower peripheral edge 53 radially outward and thus damages the same. In case of the 
second and third resilient washers 51 B and 51 C. there is produced no force corresponding to such outwardly biasing 
force. 

[0048] Figs. 7A, 7B, 8A and 8B are illustrations showing the results of another test, that is, the manner of other two. 
viz.. fourth and fifth resilient washers 51 D and 51 E taken when they were Kept at relatively low temperature and high 

10 temperature respectively. Each washer 51 D or 51 E was put on a cap 55. Figs. 7A and 8A show the relatively low tem- 
perature condition and Figs. 7B and 8B show the high temperature condition. The fourth resilient washer 51 D had no 
part corresponding to the above-mentioned second chamfered surface 32, while, the fifth resilient washer 51 E had a 
part 54 corresponding to the second chamfered surface 32. The fourth resilient washer 51 D practically used had an 
inwardly projected portion denoted by 51 Db. 

is [0049] As will be seen from Figs. 7A and 7B, when heated, the cap 55 is expanded and thus moved radially out- 
ward. With this, the relatively large top area of the fourth resilient washer 51 D pulls the lower peripheral edge 53 radially 
outward inducing a possibility of damaging the same. While, as is seen from Figs. 8A and 8B, in case of the fifth resilient 
washer 51 E. even when the cap 55 is moved radially outward due to its thermal expansion, the relatively small top area 
of the washer 51 E fails to strongly pull the peripheral lower edge 53 radially outward. This is because of a less frictional 

20 resistance produced between the relatively small top area of the washer 51 E and the lower peripheral edge 53. Thus, 
in case of the fifth washer 51 E, the possibility of damaging the edge 53 becomes quite low. 

[0050] For finding the correlation between an out-of-centering between the lower and upper surfaces of the resilient 
washer 51 and the rate of damage occurrence of the monolith 52, many tests were carried out. 
[0051 ] Fig. 9 is a graph showing the results of the tests. As is understood from this graph, when the center position 
25 of the upper surface is positioned radially outside the center position of the lower surface, the rate of damage occur- 
rence becomes very high. However, when the center position of the upper surface is positioned inside the center posi- 
tion of the lower surface, the rate of damage occurrence is quite low. The tests have revealed that only 1 mm inside 
displacement of the center position of the upper surface induces a desired result. 

[0052] Fig. 10 shows a sectional view of a preferable resilient washer 51 . The washer 51 has outside and inside 
30 chamfered surfaces 58 and 59 that correspond to the above-mentioned first and second chamfered surfaces 31 and 32. 
It is to be noted that when " L1 > L2" is established as shown in the drawing, the center position of the upper surface is 
positioned inside the center position of the lower surface, it is to be noted that the area denoted by L3 is the upper sur- 
face that directly and resiliently supports the lower peripheral edge of the monolith. 

[0053] For finding the correlation between the width L3 of the upper surface and the rate of damage occurrence, 
35 several tests were carried out. 

[0054] Fig. 1 1 is a graph showing the results of the tests. As is seen from this graph, when the width L3 is smaller 
than a given degree (for example 3 mm), the rate of damage occurrence becomes very high. 
[0055] The entire contents of Japanese Patent Application P1 1-73465 (filed March 18, 1999) are incorporated 
herein by reference. 

40 [0056] Although the invention has been described above with reference to a certain embodiment of the invention, 
the invention is not limited to the embodiment described above. Various modifications and variations of the embodiment 
described above will occur to those skilled in the art, in light of the above teachings. 

Claims 

45 

1. In a catalytic converter having a monolith held in a housing, a monolith supporting structure for resiliently holding 
said monolith in said housing, comprising: 

an annular seat structure defined by said housing; 
so an annular resilient washer made of wire mesh, said washer being put on said annular seat structure for sup- 

porting thereon a circular peripheral edge of said monolith; and 

a biasing structure for biasing said monolith toward said annular resilient washer thereby to compress the latter 
by a certain degree. 

wherein said annular resilient washer has a generally rectangular cross section and has a chamfered 
55 surface around a circular outer surface thereof, said chamfered surface being positioned radially outside the 

circular peripheral edge of said monolith. 

2. In a catalytic converter having a monolith held in a housing, a monolith supporting structure for resiliently holding 



6 



EP1 036 920 A2 



said monolith in said housing, comprising: 

an annular seat structure defined by said housing; 

an annular resilient washer made of wire mesh, said washer being put on said annular seat structure for sup- 
5 porting thereon a circular peripheral edge of said monolith, said washer having a first surface put on said annu- 

lar seat structure and a second surface for directly supporting thereon said circular peripheral edge of said 
monolith; and 

a biasing structure for biasing said monolith toward said annular resilient washer thereby to compress the latter 
by a certain degree, 

10 wherein said annular resilient washer has a generally rectangular cross section and has a chamfered 

surface around a circular inner surface thereof, so that a width of said second surface of said annular resilient 
washer is smaller than that of said first surface of the washer. 

3. In a catalytic converter having a monolith held in a housing, a monolith supporting structure for resiliently holding 
15 said monolith in said housing, comprising: 

an annular seat structure defined by said housing; 

an annular resilient washer made of wire mesh, said washer being put on said annular seat structure for sup- 
porting thereon a circular peripheral edge of said monolith; and 
20 a biasing structure for biasing said monolith toward said annular resilient washer thereby to compress the latter 

by a certain degree, 

wherein said annular resilient washer comprises an outer portion located radially outside the circular 
peripheral edge of the monolith and an inner portion located radially inside said circular peripheral edge, and 
wherein the outer portion of said washer produces no swelled portion, that would surround said circular 
25 peripheral edge, even when compressed by said monolith. 

4. In a catalytic converter having a monolith held in a housing, a monolith supporting structure for resiliently holding 
said monolith in said housing, comprising: 

30 an annular seat structure defined by said housing; 

an annular resilient washer made of wire mesh, said washer being put on said annular seat structure for sup- 
porting thereon a circular peripheral edge of said monolith, said washer having a first surface put on said annu- 
lar seat structure and a second surface for directly supporting thereon said circular peripheral edge of said 
monolith; and 

35 a biasing structure for biasing said monolith toward said annular resilient washer thereby to compress the latter 

by a certain degree, 

wherein said annular resilient washer has a generally rectangular cross section and has first and sec- 
ond chamfered surfaces around circular outer and inner surfaces thereof, so that a width of said second sur- 
face of said annular resilient washer is smaller than that of said first surface of the washer. 

40 

5. A monolith supporting structure as claimed in Claim 4, in which said first chamfered surface is positioned radially 
outside the circular peripheral edge of said monolith, and in which a center position of the second surface is posi- 
tioned radially inside a center position of the first surface. 

45 6. A monolith supporting structure as claimed in Claim 4, in which said annular resilient washer is shaped to satisfy 
the following relations when no stress is applied thereto: 

L1 > L2; L1 < L3; H1 > H2 ; H1 < H3; L1 ;> H1; L2 £ H2; LO < HO. 



so wherein: 

L1 : radial length of the first chambered surface, 

L2: radial length of the second chamfered surface, 

L3: radial length of the second surface, 

55 H1: axial length of the first chamfered surface, 

H2: axial length of the second chamfered surface, 

H3: axial length of an outer cylindrical surface of the washer, 

LO : thickness of the washer, 
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HO: height of the washer. 

A monolith supporting structure as claimed in Claim 1 , further comprising a cap for putting therein said washer, said 
cap including an annular base wail, an inner cylindrical wall raised from an inner periphery of the base wall and an 
outer cylindrical wall raised from an outer periphery of the base wall, said annular base wail being positioned radi- 
ally outside the circular peripheral edge of the monolith and said inner base wall being positioned radially inside the 
circular peripheral edge of the monolith. 

A monolith supporting structure as claimed in Claim 1, in which the diameter of the wire of the wire mesh of the 
resilient washer is not lager than 0.15 mm. 

A monolith supporting structure as claimed in Claim 1, in which a thickness of cell wall of said monolith is approxi- 
mately several mils. 



8 



EP 1 036 920 A2 



FIG.1 
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FIG.2 
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